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first of these, Pinnacle Island, is a perfectly bare, craggy rock, 
with a pinnacle at either end. The rock was whitened with the 
dung of sea-birds ; and as we could not land, I was unable to deter- 
m~ne with certainty its mineralogical composition. 

The other two I had better opportunities of observing. The 
whole of Craig Island is a mass of trachytic lava broken up into 
smallish rough masses, even to the very summit. These blocks, 
upon the seashore, axe very large, and piled up in picturesque confu- 
sion. On the eastern side is a series of pinnacles, or a~uilles, form- 
ing natural arches. They appear to be portions of a trap-dyke 
running out into the sea. 

The third island of this group is Agincourt Island, the appearance 
of which is very remarkable from the numerous caves in its sides 
visible at a considerable distance; and its structure is on a near 
inspection easily discernible. The island is a rounded hill of sand- 
stone with several smoothly worn eminences, but traversed by an 
enormous dyke of trappoau rock. This dyke, seen best on the 
north side, is broad and nearly level, terminating in an abrupt 
precipice on the left, and gently sloping to the sea on the right 
hand. It cuts off a small portion of the sandstone rock from 
the main mass; and in this portion are two conspicuous caves. 
There are no less than six caverns in this island, nor are they all 
confined to the soft  sandstone; two of them are in sandstone on 
the north aide, and two in the sandstone of the south side. In all 
these the arches were broad and sweeping. The other two caverns 
were situated in the face of the trap-cliff of the eastern side of the 
island; and these were lofty and irregular in form, and quite dis- 
tinct in character from the rest. 

Beyond these, seventy-five miles to the eastward, is another 
group, consisting of Tia-usu, Hoa-pinsau, and Pinnacle Island, form- 
ing one group, of which the first named is composed of trappean 
rocks with a bold outline and rising nearly 1200 feet high; and 
Pinnacle Island derives its name from the remarkable forms which 
the most elevated and prominent rocks assume, and which have all 
the aspect of buildings, lighthouses, &c. 

3. On some SOVRCES of COAL in the EASTERN HF~ZSPH~mE, na~nely 
FORMOSA, LABUAX, SIBERIA, and JAPAN. By CUTHBEaT CoLLrSo- 
wOOV, M.B., F.L.S. 

(Communicated by the Assistant~Seeretary.) 

[Ab~@ed.] 

Tnm Formosa coal-district is situated near Kelung, in the north- 
east corner of the island. The mines are a little more t h a n ' a  
mile to the eastward of the town, upon the hills bordering oil 
Quar~ Bay. I approached them in a small boat up a muddy 
creek. On leaving the boat, we ascended a slight elevation passing 
a range of red sandstone hills, which formed a series continuous 

Madison on June 21, 2016
 at University of Wisconsin -http://jgslegacy.lyellcollection.org/Downloaded from 

http://jgslegacy.lyellcollection.org/


1867.] COLLI~aW00D--EAS~P~ C0XT.-F]ELDS. 99 

with those seen at the back of the harbour, which dip on an average 
about 16 ~ or 17 ~ to the south-east. Indeed the whole country round 
Kelung is of red sandstone ; and the weather-worn outcrops produce 
the undulating country, in the depressions of which the coal 
appears to have been deposited. By degrees we entered a blind 
valley, or cul-de-sac ; and descending from the path into a ditch I 
stood at the entrance of the workings, which consisted of two small 
caverns at right angles to one another, hewn directly into the coal- 
seam, which at its outcrop was 2~ feet thick. It  rested upon a thin 
bed of stiff whitish clay, and was covered by a bank 40 or 50 feet 
high, composed of rubbly clay. The working was nearly level, and 
the roof so low that one could only get along by bending nearly 
double. 

These mines appear to be worked in a very primitive manner. ~o 
shafts are sunk, nor is any machinery employed; but  the coolies 
pick the coal, and convey it out of the working in small baskets. 
I t  is placed in boats, and conveyed to the harbour, where it is de- 
posited in the coal-stores. These stores have no covering, nor any 
protection from the weather, and the coal is apt to deteriorate if 
kept there long. The mines are exclusively worked by the Chinese 
authorities, and by Chinese coolies. 

The position of this coal-bed proves that it is of comparatively 
recent formation. It  lies apparently over the sandstone. I may 
also mention that about the middle of this portion of the island, near 
the town of Sikkow, I observed a thin seam of indifferent coal, crop- 
ping out in the river's bank, over which was a bed of stiff clay, 
abounding in large oyster-shells, seven or eight inches long, of a 
species (probably the recent Ostrea Canadensis) which I have seen 
brought to Canton in vast numbers for the purposes of lime-making. 

The Kelung coal is of very light weight, it burns very rapidly, 
and it gives out a very great heat, so much so that it readily sets 
the funnel on fire. I t  is extremely dirty; and the combustion is so 
imperfect that  a vast number of blacks, of a soft and soiling charac- 
ter, fall all over the ship. The flues also rapidly get very foul, re- 
quiring frequent attention and cleansing. I t  leaves no less than 50 
per cent. of ash ; so that although it appears so cheap, it is not really 
more so than other coal, which has more substance and less waste. 

There are some interesting points of resemblance between the 
coal-field at Kelung and that which is being worked by F, nglish 
enterprise, and in a much more business-like manner, at the British 
island of Labuan, off the west coast of Borneo, which I have since 
visited. The Labuan coal-field is situated in a dense jungle, from 
which it crops out so conspicuously, not far from the sea, that 
there is no wonder that it attracted attention. The coal-district is 
composed for the most part of a soft yellow sandstone, which dips 
33 ~ north by east; and the coal exists in several seams, of which the 
lowest is 11 feet 4 inches thick, though the quality of this seam is 
by no means the best. The coal-roof is a stiff blue clay (not fire- 
clay) ; and alternating with the seams are beds of shale. The 
highest (No. 1) seam is 4 feet 6 inches in thickness ; 1~o. 2 is 2 feet 

YOL. X X I V . - - P A R T  I.  I 

Madison on June 21, 2016
 at University of Wisconsin -http://jgslegacy.lyellcollection.org/Downloaded from 

http://jgslegacy.lyellcollection.org/


100 P ~ I N O S  OF THE OEOI, OOIO~hs 80Cl"grY. [Dec. 18, 

9 inches; No. 3, 3 feet 9 inches ; and No. 4, 11 feet 4 inches. 
Above No. 4 is 8 fathoms of grey shale, in which fossil shells are 
occasionally found; but I had great difficulty in procuring any fossils ; 
none appear to have been kept. I succeeded in get~ng two bivalves 
from this grey shale. 

There are two shafts at present constructed---one (the shallow 
pit) entering the No. 1 seam, and the other 45 fathoms deep; but a 
third is being dug, which will reach the depth of 100 fathoms; and 
there are besides seven or eight level workings. 

I t  is very difficult to get labour sufficient to develop the resources 
of the mines; and although 600 men are on the books---Chinese, 
Malays, glings, &c., with European departmental superintendents, 
only 300 are at work at a time. Eighty tons per diem are produced, 
and conveyed down a tramway, less than a mile long, to the coaling- 
pier; but with more labour, I was assured by the manager that 
they could easily produce 200 tons per diem. 

The quality of the Labuan coal is superior to that of Kelung. I t  
is a heavier, close-grained, and tolerably clean coal, very free from 
sulphur, and forms but little clinker, in this respect having a con- 
spicuous advantage. I t  burns, however, very fast, and gives out a 
considerable heat, so much so that it is necessary to be careful that 
the red-hot flues are protected and watched, while the flames issuing 
from the funnel extend sometimes six or eight feet and endanger 
the rigging. In burning it produces a large quantity of soot and 
of imperfectly consumed fragments, which cover the ship, rendering 
everything filthy and dirty. Still it is better than Kehng coal. 

The quality and geological relations of the Labuan coal seem to 
point out that it, like the Kelung coal, is a recent formation--in 
fact, a Zignite. In the stiff clay roof of certain of the seams, Mr. 
Low, of Labuan, assures me that he has found many impressions of 
leaves, in very perfect preservation, identical with those of trees at 
the present moment growing in the jungle. In the coal there are 
very frequently found tears of pure Dammar resin ; and the I)ammax 
pine is still a common tree. This resin has also a remarkable ten- 
dency to occur in veins ; and mr. Sinclair, the manager, informed me 
that on one occasion a mass of pure Dammar, 6 lbs. in weight, was 
discovered. 

Both at Kelung (Formosa) and at Labuan petroleum is found in 
the immediate vicinity of the coal-districts. In Kelung, or near, 
there are sources of petroleum which have not yet been worked. 
The Chinese have an idea that some parts of Formosa axe rich in 
gold ; and undoubtedly gold has been found there. 

In Labuan, a petroleum spring exists, not far from the mines, in 
a "nnl lah"  or deep ravine in the jungle, h pathway through the 
forest has been cleared to this spot, but up to the present time no 
workings have been undertaken. Other petroleum springs are also 
known to exist in the neighbourhood. 

The Russians possess good coal at Possiette, situated on the coast 
at the southern point of Eastern Siberia, and at Dui, on the island of 

~Saghalien, at the head of Castries Bsy. The latter is a convict set-- 
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tlement ; and the coal is worked by the convicts, and used by the 
Russians solely for their own men-of-war. 

This coal is small, but of excellent quality, and presents longitudi- 
nally a conchoidal and transversely cubic fracture, similar in cha- 
racter to Welsh coal, and produces when burnt a moderately dense 
dark-brown smoke. Mr. James Gillies, chief engineer of H.M.S. 
'Scylla,' informs me that its steaming qualities are equal to New- 
castle coal, and he believes that, owing to its caking-qualities, it would 
burn very well mixed with any small Welsh coal which would be too 
small to burn by itself. I t  cakes readily after having been in the 
furnace for a few minutes, and on being lifted with the poker it 
breaks up into large pieces of coke which throw out an intense 
heat. I t  burns very quickly, and if under easy steam leaves very 
little ash. Amount of ash, cinder, and soot in Dui coal 20 per cent. 

The Possiette coal presents a vitreous fracture, more resembling 
that of English cannel coal. I t  is very bituminous, and burns 
quickly. But though it is of fair quality, it leaves a large residue 
of whitish-brown ash, with a moderate quantity of clinker. The 
deposit of soot in the tubes is very much greater than is produced 
by Newcastle coal--ash, clinker, and soot together amounting to from 
24 to 28 per cent. Mr. Gillies, however, tells me that, owing to the 
small quantity of this coal which he took on board, and to its having 
been partially mixed with Welsh coal, the percentage of ash can 
only be regarded as an approximation. The Dui coal appears to be 
a lignite. 

Japan also produces several kinds of coal, concerning which very 
little is known. Owing to the small quantities produced, the Dai- 
mios will not let them be sold for public use ; and it is therefore 
d~meult to test their qualities. Opportunities of examination have, 
however, been made use of by the engineers in H.M. navy; and the 
following results have been obtained by Mr. John Rice, chief-engi- 
neer, Royal Navy. There are five distinct kinds, known under the 
names of Gorio, Hirado, Korkora, :Emakbodkh, and Korgah, which 
appear to possess good qualities,--and several others, respectively 
designated Miki, Omura, Yanagana, Ani, Suki, Karats, ChS-fu, and 
ChS-siu, most of which are very inferior, forming an immense quan- 
tity of clinker, and unfit for steaming-purposes, though they are no 
doubt valuable for domestic uses. 

Korkora coal is of two qualities--one an inferior dirty brown 
substance, showing thin red layers when broken, and, like all those 
just referred to, conchoidal in fracture. The better kind of Korkora 
is bright, clean, and hard, liable to form clinker, so that it has been 
found desirable to increase the apertures between the fire-bars in 
the ordinary tubular boilers ; it resembles Sydney coal in appear- 
ance, and appears to have a waste, consisting of ash, soot, and 
clinker, amounting to 30 per cent. 

Korgah coal, very recently brought to Nagasaki, is very similar 
to it in appearance and quality. 

Emakbodkh coal shows also clayey layers, and conchoidal lami- 
nations of a white calcareous substance, either carbonate or sul- 
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phate of lime. This scaly appearance is characteristic. I t  burns 
well, though with much smoke ; but the e]~nker is lighter and better 
burnt than in some species. 

Hirado coal is either hard or soft. The soft kind cannot be used 
for steaming, because it becomes reduced to powder by being shaken 
up in the bnn~ers; otherwise it is a good coal. Of the harder coal 
there are two varieties :---one abounding in earthy matter and silica, 
the clinker of which is covered with a vitreous glaze ; and a second 
and better kind, resembling Welsh coal, being bright in appearance, 
and containing about 72 per cent. of carbon. The fracture is cubi- 
cal. The percentage of waste is considerable, amounting to 32 ; and 
the consumption would be equal to about ~ more than the best 
Welsh coal, with which, however, it might be very advantageously 
mixed. 

The best of these Japanese coals is that known as Gorio. I t  is 
a clean, hard, cubical coal, resembling Welsh in appearance, and 
containing 73 per cent. of carbon. But small quantities, however, 
have been brought to Nagasaki; and it has unfortunately happened 
that, in consequence of the heavy rains, the Gorio mine has fallen 
in, and some time must elapse before the old workings can be again 
made use of. 

I must not conclude these remarks without reference to a remark- 
able coal which has been brought in small quantities from Ivanai, 
in the north part of Nipon, where there appears to be a large 
mine of it. The Daimio to whom this coal belongs is not friendly 
to foreigners, and therefore the coal is difficult to be procured. This 
coal is worked by the Japanese. I t  is a very clean, highly bitumi- 
nous coal, and will burn with flame in the light of a candle. I t  
appears, .like the rest, to be a lignite ~. 

* .[The paper was illustrated by specimens of various rocks and of the co~ls 
of Formosa, Labuan, I)ui, and Ivanai, which the author presented to the 
Society.--~EDIT.] 
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